Expression of the sarco/endoplasmic reticulum calcium ATPase type 2 and 3 isoforms in normal skin and Darier's disease.
Darier's disease (DD) is caused by mutations in ATP2A2, which encodes the sarco/endoplasmic reticulum calcium ATPase type 2 (SERCA2), a member of a family of calcium pumps important in intracellular calcium signalling. SERCA2 has two isoforms. SERCA2a occurs mainly in cardiac and skeletal muscle, whereas SERCA2b occurs ubiquitously and is coexpressed with the related SERCA type 3 (SERCA3) in many tissues. It is not known why mutations in the widely expressed SERCA2 manifest as a focal skin disease. To provide insight into the pathogenesis of DD by examining SERCA isoform expression in normal skin and DD skin. Using immunohistochemistry we studied SERCA2a, SERCA2b and SERCA3 expression in nonlesional and lesional skin from seven patients with DD and normal skin from seven control subjects. We quantified SERCA2a and SERCA2b staining intensity by grey scale analysis of fluorescence intensity. In normal and DD epidermis both SERCA2a and SERCA2b staining was seen. SERCA2a staining in epidermis was less intense relative to pilar muscle whereas SERCA2b staining in epidermis was of marginally greater intensity than in pilar muscle. SERCA3 was not expressed in normal or DD epidermis, but was found in eccrine glands and blood vessels. No reduction was detected in SERCA2a or SERCA2b staining intensity in DD nonlesional epidermis compared with control epidermis. In within-patient comparisons, SERCA2a and SERCA2b staining in lesional epidermis was less intense than in nonlesional epidermis. Both SERCA2a and SERCA2b are present in epidermis, although the latter may predominate. The absence of coexpressed SERCA3 in epidermis may explain the localization of DD. Comparable SERCA2 staining intensity in nonlesional DD and control epidermis, even in patients predicted to be haploinsufficient, suggests partial compensation by upregulation of the normal allele. Unknown additional factors may trigger focal lesions by overcoming this compensation. Reduced staining intensity in lesional tissue may be secondary, or may reflect local downregulation of SERCA2 expression predisposing to development of focal lesions.